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5 ADDITIVE CONCENTRATE 

Field of the Invention 

The invention relates to additive concentrates, 
gasoline compositions containing additive concentrates, 
10 the preparation of gasoline compositions, and the 

operation of spark- ignition internal combustion engines. 

Background of the Invention 
r =3 EP-A-534551 provides a gasoline composition 

□ 5 comprising a major amount of a gasoline and from 5 ppmw 

rjj to 1,000 ppmw based on the gasoline composition of a 

! 5 mixture of (a) an oil soluble polyamine selected from the 

i s f group consisting of (i) an aliphatic alkylene polyamine 

\-.~ containing at least one olefinic polymer chain attached 

3P to a nitrogen atom and/or a carbon atom of the alkylene 

radical (s) connecting the amino nitrogen atoms and said 
polyamine having a number average molecular weight in the 
range from 600 to 10,000, (ii) a Mannich polyamine 
comprising the condensation product of a high molecular 
25 weight sulphur-free alkyl-substituted hydroxy aroma tic 

compound wherein the or each alkyl group has a number 
average molecular weight in the range from 600 to 10,000, 
an amine which contains an amino group having at least 
one active hydrogen atom, and , an aldehyde, wherein the 
30 respective molar ratio of reactants is 1:0.1-10:0.1-10, 

and (iii) mixtures of (i) and (ii) ; and (b) an oil 
soluble hydrocarbyl poly (oxyalkylene) aminocarbamate 
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having a number average molecular weight in the range 
from 600 to 10,000 having at least one basic nitrogen 
atom wherein said hydrocarbyl group contains from 1 to 30 
carbon atoms, and wherein the weight ratio of said 
polyamine (a) to said hydrocarbyl poly (oxyalkylene) 
aminocarbamate (b) ranges from 3:1 to 1:2. 

The aliphatic alkylene polyamines of type (a) (i) 
necessarily contain at least two amino nitrogen atoms. 
The general formula (I) for preferred polyamines as given 
on page 3, provides for the polyamine to be a diamine 
when x in the formula is zero. Exemplified in EP-A-534551 
is a composition comprising an N-polyisobutenyl-N' -N' - 
dimethyl -1, 3 -diamino propane having a molecular weight of 
1050 (M n ) . There is no mention whatsoever in EP-A-534551 
of an aliphatic alkylene additive of type (a) (i) having 
just one amino nitrogen atom. 
* WO91/12303 describes a fuel composition comprising a 

1 hydrocarbon boiling in the gasoline or diesel range and 

3 about 400 to 1,200 parts per million of a fuel additive 

20 composition comprising: 

a) a dispersant comprising a hydrocarbyl 
poly (oxyalkylene) aminocarbamate having at least one 
basic nitrogen atom and an average molecular weight 
of about 1,000 to about 3,000; 

b) an injector detergent comprising a branched chain 
hydrocarbyl amine having at least one basic nitrogen 
atom and an average molecular weight of about 3 00 to 
about 700, wherein the hydrocarbyl moiety is derived 
from polymers of C 2 to C 6 olefins; 



;it5 
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c) a fuel demulsifier which is homogeneous with the 

4-„ ~? c3 -irl fn*»l additive composition; 
other components of saxa ruex duuxuu. r 

and 

d) a natural or synthetic carrier fluid. 

It is said that the fuel additive compositions will 
in general contain about 10 to 70 weight percent amino 
carbamate dispersant, about 1 to 10 weight percent of the 
hydrocarbyl amine injector detergent, about 0.5 to 5 
weight percent of the fuel demulsifier and about 25 to 80 
weight percent of the carrier fluid (page 12 lines 21 to 

'^ 'on page 18, at lines 6 to 8, of WO 91/12303 it is 
indicated that the branched chain hydrocarbyl amine 
having an average molecular weight of about 300 to 700, 
will in general contain from about 20 to 40 carbon atoms, 
which corresponds to a molecular weight range from about 

280 to about 560. 

The molecular weight range of the branched chain 
hydrocarbyl amines is described as being narrow and 
peaked near the indicated molecular weight (page 18, 
lines 12-14) . From this it can be deduced that the term 
molecular weight" as used in WO 91/12303 means number 
average molecular weight (M n ) . 

While the amino component of the branched chain 
hydrocarbyl amines may be either a monoamine or a 
polyamine, and this component embodies a broad class of 
amines having from 1 to 10 amine nitrogen atoms and from 
2 to 40 carbon atoms and with a carbon to nitrogen ratio 
of between about 1:1 and 10:1 (page 18, lines 16 to 12), 
it is specifically stated that a particularly preferred 
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branched-chain hydrocarbyl amine is polyisobutylene 
diamine (page 19, lines 1 and 2). 

indeed the only hydrocarbyl amine injector detergent 
used in the working examples of WO 91/12303 is a 
polyisobutylene ethylene diamine prepared by the stepwise 
reaction of a C 30 polyisobutylene having a molecular 
weight of approximately 420 with chlorine and ethylene 
diamine (page 23, lines 21 to 27). 

The favourable effect of using this hydrocarbyl amine 
injector detergent is demonstrated in Example 9, wherein 
a fuel additive composition containing this hydrocarbyl 
amine injector detergent is shown to contribute to the 
octane requirement of a gasoline composite 
significantly less than an additive composite 
comprising an additive package containing a heavy 
polybutene ethylene diamine made from a polybutene 
containing on average 100 carbons per molecule and havxng 
an average molecular weight of about 1450. 

From the teaching of WO 91/12303 the person skilled 
in the art would be led to conclude that if an injector 
detergent is to be used in combination with a hydrocarbyl 
poly(oxyalkylene) aminocarbamate , it should have a 
relatively low molecular weight below about 700, and 
preferably about 420, and that it should desirably be a 

25 polyamine . 

one important property for an additive concentrate to 
possess is storage stability over a broad range o£ 
temperatures, e.g. temperatures as low as -20 -c and as 
high as 4 0 °C . 



15 



20 
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g..^ry of t*"* Invention 

It has now surprisingly been found possible to 
prepare an additive concentrate containing an hydrocarbyl 
poly(oxyalkylene) aminocarbamate together with a 
5 relatively high molecular weight monoamine, resulting in 

advantageous storage stability characteristics when 
compared with similar concentrates based on hydrocarbyl 
polyamines (e.g. a concentrate corresponding to those m 
EP-A-534551) . 

10 Accordingly, the present invention provides an 

additive concentrate which comprises an oil soluble 
hydrocarbyl poly (oxyalkylene) aminocarbamate having a 
number average molecular weight (M n ) in the range 600 to 
10,000 having at least one basic nitrogen atom wherein 
15 said hydrocarbyl group contains 1-30 carbon atoms, and an 

oil soluble hydrocarbyl amine of formula R-NH 2 wherein R 
represents a group R' or a group R'-CH 2 -, wherein R' 
represents a hydrocarbyl group having a number average 
molecular weight (M n ) in the range 750 to 6,000. 
20 T^-M^d peg^ pMnn of the Invention 

in the description which follows, all molecular 
weight values are number average molecular weights (M n ) , 
unless otherwise indicated. 

As described in EP-A-534551, the amine component of 
25 the oil soluble hydrocarbyl- terminated poly (oxyalkylene) 

aminocarbamate is preferably derived from a polyamine 
having from 2 to 12 amine nitrogen atoms and from 2 to 40 
carbon atoms. The polyamine is preferably reacted with a 
hydrocarbyl poly (oxyalkylene) chlorof ormate to produce 
30 the hydrocarbyl poly (oxyalkylene) aminocarbamate 

component. The chlorof ormate is itself derived from 
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hydrocarbyl poly (oxyalkylene) alcohol by reaction wxth 
phosgene. The polymer, encompassing diamines, provides 
the product poly (oxyalkylene) aminocarbamate with, on 
average, at least one basic nitrogen atom per carbamate 
5 molecule, i.e., a nitrogen atom titratable by strong 

acid The polyamine preferably has a carbon-to-nitrogen 
ratio in the range from 1:1 to 10:1. The polyamine may 
be substituted with substituents selected from 
hydrocarbyl groups having from 1 to 10 carbon atoms, acyl 
10 groups having from 2 to 10 carbon atoms, and monoketone, 

monohydroxy, mononitro, monocyano, alkyl and alkoxy 
derivatives of hydrocarbyl groups having from 1 to 10 
carbon atoms. It is preferred that at least one of the 
basic nitrogen atoms of the polyamine is a primary or 
secondary amino nitrogen. Examples of suitable 

polyamines are those described in U.S. Patent No. 

''"HylrLrbyl, as used in describing all the components 
of this invention, denotes an organic radical composed of 
20 carbon and hydrogen which may be aliphatic, alicyclxc, 

aromatic or combination thereof, e.g., aralkyl . 
Preferably, the hydrocarbyl group will be relatively free 
of aliphatic unsaturation, i.e., ethylenic and 
acetylenic, particularly acetylenic unsaturation. The 
25 more preferred polyamine for the aminocarbamate component 

is a polyalkylene polyamine, including alkylenediamme , 
and including substituted polyamines, e.g., alkyl and 
hydroxyalkyl-substituted polyalkylene polyamine. 

Preferably, the alkylene group contains from 2 to 6 
30 carbon atoms, there being preferably from 2 to 3 carbon 

atoms between the nitrogen atoms. Examples of such 
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polyamines include ethylenediamine, diethylene triamme, 

t r iethylene tet ramine , dipropylene tr iamine , 

tetraethylene pentamine and pentaethylene hexamxne . 

Among the polyalkylene polyamines, polyethylene 

5 polyamines and polypropylene polyamines containing 2-12 

amine nitrogen atoms and 2-24 carbon atoms, are 

• n or-ef erred with the lower 

especially prererreu, 

polyethylene/polypropylene polyamines , e.g. 

ethylenediamine and dipropylene triamine, being most 

10 preferred. 

The hydrocarbyl-terminated poly (oxyalkylene) polymers 

which are utilised in preparing the aminocarbamates are 
m onohydroxy compounds, e.g., alcohols, often termed 
m onohydroxy polyethers, or polyalkylene glycol monocarbyl 
15 ethers, or "capped" poly (oxyalkylene) glycols, and are to 

be distinguished from the poly (oxyalkylene) glycols 
(diols). or polyols, which are not hydrocarbyl- 
terminated, i.e., are not capped. The hydrocarbyl- 
terminated poly (oxyalkylene) alcohols are produced by the 
20 addition of lower alkylene oxides, such as ethylene 

oxide, propylene oxide and butylene oxide to the hydroxy 
compound ROH under polymerisation conditions, wherexn R 
is the hydrocarbyl group which caps the poly (oxyalkylene) 
chain. in the poly (oxyalkylene) component of the 

25 aminocarbamate, the group R will contain from 1 to 30 

carbon atoms, preferably from 2 to 2 0 carbon atoms and is 
aliphatic or aromatic, i.e. an alkyl or alkylphenyl 
wherein the alkyl is a straight or branched- chain of from 
1 to 24 carbon atoms. The oxyalkylene units in the 
30 poly (oxyalkylene) component preferably contain from 2 to 

5 carbon atoms but one or more units of a larger carbon 
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number may also be present. Each poly (oxyalkylene) 
polymer contains at least 5 oxyalkylene units, preferably 
8 to 100 oxyalkylene units, more preferably 10 to 100 
units and most preferably 10 to 25 such units. The 
poly (oxyalkylene) component is more fully described and 
exemplified in U.S. Patents Nos. 4,191,537 and 4,197,409. 
The hydrocarbyl poly (oxyalkylene) aminocarbamate used in 
the compositions of the present invention is obtained by 
linking the amine component and the poly (oxyalkylene) 
component together through a carbamate linkage, i.e.. 



-O-C(O) -N- 

wherein the oxygen may be regarded as the terminal 
hydroxyl oxygen of the poly (oxyalkylene) alcohol 
15 component, and the carbonyl group, -C<0>-. is preferably 

provided by a coupling agent, e.g., phosgene. In the 
preferred method of preparation the hydroxycarbyl 
poly (oxyalkylene) alcohol is reacted with phosgene to 
produce a chlorof ormate and the chlorof ormate is reacted 
20 with the polyamine. The carbamate linkages are formed as 

the poly (oxyalkylene) chains are bound to the nitrogen of 
the polyamine through the oxycarbonyl group of the 
chlorof ormate. Since there may be more than one nitrogen 
atom of the polyamine which is capable of reacting with 
25 the chlorof ormate, the aminocarbamate contains at least 

one hydrocarbyl poly (oxyalkylene) polymer chain bonded 
through an oxycarbonyl group to a nitrogen atom of the 
polyamine, but the carbamate may contain 1, 2 or more 
such chains. It is preferred that the hydrocarbyl 
30 poly (oxyalkylene) aminocarbamate product contains, on 
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average, 1 poly (oxyalkylene) chain per molecule (i.e.. is 
a monocarbamate) . although it is understood that this 
taction route may lead to mixtures containing 
appreciable amounts o£ di- or higher poly (oxyalkylene) 
chain substitution on a polyamine containing several 
reactive nitrogen atoms. Several especially preferred 
aminocarbamates are butyl-poly (oxyalkylene) -N- (2- 

aminoethyl) carbamate and alkyphenyl-poly (oxyalkylene) -N- 
,2-aminoethyl, carbamate. A particularly preferred 

carbamate can be expressed by the following formula: 

C) 

NH2-CH2-CH2-N-C-O-C-C- [O-C-C-lm' 
H C 2 H 5 C 2 H 5 

wherein R is a hydrogen atom or an alkyl group and m is 
greater than 5. Aminocarbamates suitable for use m the 
present invention can be obtained from the Oronite 
Additives Division of Chevron Chemical Company. 

Synthetic methods to avoid higher degrees of 
substitution, methods of preparation, and other 
characteristics of the aminocarbamates used in the 
present invention are more fully described and 
exemplified in U.S. Patents Nos . 4,191,537 and 4,197,409. 

The number average molecular weight of the 

will ranee from 600 to 10,000 (M») , 
aminocarbamate will range 

preferably from 600 to 5,000 (M n ) and most preferably from 

600 to 2, 000 (M n ) . 

in the oil soluble hydrocarbyl amine of formula R-NH 2 , 
wherein R represents a group R' or a group R'-CH,-. R' 
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preferably represents a hydrocarbyl group having a number 
average molecular weight (M n ) in the range 900 to 3,000, 
m ore preferably in the range 950 to 2,000, and most 
preferably in the range 950 to 1,350. Hydrocarbyl amines 
wherein R' represents a hydrocarbyl group having a number 
average molecular weight (M n ) in the range 950 to 1,050 
have been found to be very effective in the present 
invention . 

The number average molecular weight, (M n ) , of 
, hydrocarbons, e.g. polyalkenes, may be determined by 

several techniques which give closely similar results. 
Conveniently, (Mj may be determined for example by vapour 
phase osmometry (VPO) (ASTM D3592) or by modern gel 
permeation chromatography (GPC) , e.g. as described for 
5 example in W.W. Yau, J.J. Kirkland and D.D. Ely, "Modern 

Size Exclusion Liquid Chromatography", John Wiley and 

Sons, New York, 1979. 

Conveniently, the group R may represent a group R' or 
a group R'-CH 2 -, wherein R' represents a 
,0 polymeric substituent derived from alkanes or alkenes 

with straight or branched chains which may or may not 
have aromatic or cycloaliphatic subst ituents , for example 
groups derived from polymers or copolymers of olefins 
which may or may not have a residual double bond. 
25 R , m ay advantageously represent a polymer ic 

substituent derived from at least one olefinic monomer 
having from 2 to 6 carbon atoms. Preferred polymeric 
substituents are polyalkenyl substituents such as 
polyethenyl - , polypropenyl - , polybutenyl - , and 

30 polyisobutenyl- groups. 
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The hydrocarbyl amine of formula R-NH 2 may be prepared 
in known manner, e.g. by hydrof ormylation of a suitable 
olefin precursor followed by amination under 
hydrogenating conditions, e.g. in a manner analogous to 

5 that described in U.S. Patent 4,832,702. U.S. Patent 

4,832,702 specifically discloses the preparation of 
polybutenyl- and polyisobutenyl amines from an 
appropriate polybutylene or polyisobutylene by 
hydrof ormylation and subsequent amination of the 

10 resulting oxo product under hydrogenating conditions. 

The olefin precursor is preferably a polyolefin e.g. 
polyethylene, polypropylene, polybutylene or 

polyisobutylene. Preferred polyolefins are 

polyisobutylenes prepared from isobutene and up to 2 0% of 

15 n-butene. 

The reactivity of a polyolefin depends upon the 
number and location of the olefinic double bonds in the 
molecule. Generally, a reactive polyolefin is one in 
which more than 10% of the double bonds are in an alpha 

20 position. While a wide range of polyolefins may suitably 

be used in the preparation of the hydrocarbyl amines of 
the present invention, it is preferred that the 
polyolefin employed is a reactive polyolefin, more 
preferably a highly reactive polyisobutylene. 

25 ' The term "highly reactive polyisobutylene" has been 

defined in US Patent 5,916,825 (Column 3, lines 4 to 50), 
as referring to a polyisobutylene wherein greater than 
70% of the residual olefinic double bonds are of the 
vinylidene type, i.e., represented by the formula: 
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CH 2 C=CH 2 

CH 3 



Examples of preferred polyisobutylenes are those 
obtainable fro™ BP »c„ Ltd. under the trade - 

^ RASF A G. under the trade mark 

"Ultravis", and BASfc A.va. 

j "Glissopal" . 

W hen the hydrocarbyl amine of formula R-NH 2 xs 

prepared by a method analogous to U.S. Patent 4,832,702, 

R presents a group R'-CH,-. wherein R- -preferably 

represents a polyalkenyl substituent. More preferably 

i-o P' CH- R' represents a polyisobutenyl 
0 when R represents R -CH 2 , k y 

substituent. 

.n,, cn-itahle for use xn tne 
Hydrocarbyl amines especially suitable 

additive concentrates of the present invention are 
obtainable from BASF A.O. under the trade mar.s "Keropur- 

15 and "Kerocom" . 

The additive concentrate of the present invention may 
conveniently be prepared by admixing the oil soluble 
hydrocarbyl poly (oxyalKylene) aminocarbamate and the 

r j= n in the concentrate, 

hydrocarbyl amine of formula R-NH 2 . In 

20 the weight ratio of the hydrocarbyl 

aminocarbamate to the hydrocarbyl amine of formula R-NH 2 
is preferably in the range 6 : 1 to 1 : 6 . more preferably xn 

i to 1-3 even more preferably in the range 
the range 3:1 to x.^j, 

2 .! to 1:3, and most preferably in the range of 1:1 to 
25 i:3. in an especially preferred additive concentrate the 

weight ratio is in the range 1:1 to 1:2. 

in a preferred embodiment of the present inventxon, 
tne concentrate may also contain an ant i- corrosion agent. 
Suitable anti-corrosion agents include those commercially 
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sold by Rhein Chemie, Mannheim, Germany as «RC 4801". or 
a polyhydric alcohol ester o£ a succinic acid derivative 
having on at least one o£ its alpha carbon atoms an 
unsubstituted or substituted aliphatic hydrocarbon group 
having from 20 to 500 carbon atoms. for example, 
pentaerythritol diester of polyisobutylene-substituted 
succinic acid, the polyisobutylene group havrng an 
average molecular weight of about 950. 

An anti corrosion additive which may very 
conveniently be used in the additive concentrate of the 
present invention can be obtained from REChem A.G. , Bern, 
Switzerland, under the designation "ER27" . 

The additive concentrate of the present invention may 
a lso contain other conventional additives including 
antioxidants such as phenolics, e.g. 2.6-dr-tert- 
butylphenol or phenylenediamines, e.g. N.N' -di-sec-butyl - 
p-phenylenediamine, dyes, metal deactivators, and 
dehazers such as polyester-type ethoxylated alxylphenol- 
formaldehyde resins. 

, ^-f t-ho nresent invention may 
The additive concentrate of the present. 

further contain an amount of carrier fluid. Suitable 

carrier fluids, when utilized, include hydrocarbon based 

materials such as polyisobutylenes (PIB--). 

polypropylenes (»'.> and polyalphaolef ins (PAD-.), all 

of which may be hydrogenated or unhydrogenated but are 

preferably hydrogenated; polyether based materials such 

as polybutylene oxides (poly BO--), polypropylene oxrdes 

(poly PC's), polyhexadecene oxides (poly HQ's, and 

mixtures thereof (i.e. both (poly BO) + (poly PO) and poly- 

BO-(PO)), and mineral oils such as those sold by member 

companies o£ the Royal Dutch/Shell group under the 
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• »HVI» and "XHVI" (trade mark), Exxon 

designations hvi <*"^ 

-.n ^-n and hiqh viscosity index 
Naphthenic 900 sus mineral oil and hig 

oils in general . 

^^^p of the present invention may 
The additive concentrate or cne f 

5 further contain an amount of diluent. 

Suitable diluents are hydrocarbons and mixtures of 
hyd rocarbons with alcohols or ethers, such as methanol 
ethanol, propanol , 2 -butoxyethanol , methyl 
ether or higher alcohols such as "Dobanol 9L (-ad 

10 Mark) available from member companies of the Royal- 

Dutch/Shell group. 

Pr eferably the diluent is an aromatic hydrocarbon 
solvent such as toluene, xylene, mixtures thereof or 
mix tures of toluene or xylene with an ^ alcohol- 
15 A dditionally preferred diluents include "ShellsolAB 

«ShellsolR», (Trade Marks) and low aromatic white spirit 

. • , rp available from member companies of tne 
(LAWS) , which are avanauic 

Royal Dutch/Shell group. 

j *-v^i- where the additive 
It will be recognised that where 

. t mrpnf ion contains a 
concentrate of the present invention 

M-a*! poly ( o*yalKylene> 
hyd rocarbyl amine component which has been obtained 
a commercia! supplier, that component may, in addition to 

^cpif contain a proportion 
the aminocarbamate or amine itself, 

n .j Tb „ carrier fluid may 
25 of diluent and/or carrier fluid. The carr 

unreacted intermediate from the 
take the form of unreacceu 

ma nufacturing process, for example polyether in the case 
of the aminocarbamate, or polyisobutylene in the case 
where the amine is a polyisobutyl amine. 

In the additive concentrates and gasoline 

f «-v^ oresent invention, such proportions 
compositions of the present 
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o£ diluent and/or carrier fluid are considered as 

parc of the carrier fluid and/or diluent which the 

additive concentrate and conditions .ay additionally 

contain. 

m the additive concentrates, the oil soiuble 
hydrocarbyl poly<oxyal k ylene> aminocarbamate is 
preferably present in an amount fro m 5% to ,0% w. -re 
preferably 10% to 60% w and most preferably 20% to 50, w, 
while the hydrocarbyl amine of formula R-NH 2 is preferab y 
„ present in an a m ount from 5% to 95% w. -re preferably 
15% to 90% „, and -St preferably 20% to 30% w, all 

of the concentrate. 

When the concentrate additionally contains an ant- 

xl nrpqpnt in an amount 

15 corrosion agent it is preferably present 

from 0.1% to 10% w, more preferably 0.1 to 5% w. 

When the concentrate additional^ contains an amount 
of carrier fluid and/or diluent, the amount of carrrer 
fluid and/or diluent present is preferably in the range 
from 5 to 80% w, more preferably 10 to 70% w. and most 
preferably 20 to S0% w. based on the total weight of the 

concentrate . , 

The present invention also provides a gasolxne 
composition comprising a major amount of a gasoline 
suitable for use in spar* ignition engines, and a minor 
amount of additive concentrate according to the present 
invention. By a major amount of gasoiine it is meant that 
mor e than 50% w of the composition is gasoline, while by 
mi „or amount of additive concentrate it is meant that 
less than 50% w of the composition is concentrate, the 



20 
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„ Drofprablv. the minor amount 
of the gasoline composition. Preferably, 

t-han 10% by weight of the 
of concentrate comprises less than 10. oy 

gasoline composition. 

In the gasoline composition of the present invention 
the weight ratio of the hydrocarby! poly (oxyalKylene, 
aminocarbamate to the hydrooarbyl amine of formula R-m, 
is preferably in the range o t 6.1 to l.S. more preferably 
in the range 3=1 to 1 = 3, even more preferabiy in the 
range 2:1 to 1=3, and most preferably in the range of 1=1 



10 to 1:3 



The amount of hydrooarbyl poly (oxyalKylene) 
aminocarbamate in the gasoline composition is preferably 
in the range 25 to 2,500 ppm„ (parts per million based on 
total weight of the fuel composition, , more preferably rn 
the range 50 to 1,000 ppmw, even more preferably in the 
range 50 to 500 ppmw and most preferably in the range 50 
to 250 ppmw, based on total composition. The amount of 
hydrooarbyl amine of formula R-NH 2 in the gasolrne 
composition is preferably in the range 25 to 2,500 ppmw, 
„ more preferably in the range 50 to 1,000 ppmw, even more 
' preferably in the range 50 to 500 ppmw, and mos 

composition. 

The hydrooarbyl poly (oxyalkylene) aminocarbamate and 

25 the hydrooarbyl amine of formula R-NH 2 are preferably 

pre sent in the gasoline composition in a confined amount 

in the range of 50 to 5,000 ppmw, more preferably 100 to 

a m,,=r- preferably 100 to 500 ppmw, based on 
1,000 ppmw and most preierauiy 

total composition. 

When the gasoline compositions of the present 
invention additionally contain an anti-corrosion addrt.ve 
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it is preferably present in an amount fro. 1 to 1,000 
ppmw, more preferably 1 to 500 ppmw and most preferably X 

to 50 ppmw. 

W „en the gasoline compositions additionally contam 
an amount of carrier fluid and/or diluent, the amount of 
carrier fluid and/or diluent present is preferably in the 
range from 50 to 5,000 ppmw, more preferably 100 to 1.000 
pP m„, and most preferably 100 to 500 PP m„, based on total 
composition. 

Typical gasolines suitable for use in spark ignition 
engines are mixtures of hydrocarbons having a boiling 

mixtures of saturated hydrocarbons, olefinic hydrocarbons 
and aromatic hydrocarbons. Preferred are gasoline blends 
having a saturated hydrocarbon content ranging from 40 to 

^lof-in-ir hvdrocarbon content 
80 per cent volume, an olefinic nyar 

ranging from 0 to 30 per cent volume and an aromat!c 

hydrocarbon content ranging from 10 to 60 per cent 

volume. The base fuel can be derived from straight run 

gasoline, polymer gasoline, natural gasoline, dimer or 

trimerised olefins, synthetically produced aromatic 

hydrocarbon mixtures from thermally or catalytically 

reformed hydrocarbons, or from catalytically cracked or 

thermally cracked petroleum stocks, or mixtures of these. 

The hydrocarbon composition and octane level of the base 

fuel are not critical. The octane level, (R ♦ M>/2. "ill 

generally be above 85. Any conventional base gasoline 

may be employed in the practice of this invention. For 

example, in the gasoline, hydrocarbons can be replaced by 

U p to substantial amounts of conventional alcohols, or 

ethers, conventionally known for use in fuels. 
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A1 ternatively. e.g. in countries such a, Bra.il, the 
» g asoline» may consist substantially of ethanol . 

y ^ ir» the present 

Preferably, the gasolines used xn 

lMd free but can contain minor amounts of 
invention are lead- tree, 

t-, such as methanol, ethanol and methyl 
blending agents such as 

^„ n i to 15% volume or tne 
tertiary butyl ether e.g., from 0.1 to 

Tase flel. - gasolines themselves can also ~n arn 
antioxidants such as phenolics. .... 
-iP-ol or phenylenediamrnes . . 
butyl -p-phenylenediamme, dyes, co 

lltal deactivators an d defers sue, as ^ster-type 
ethoxylated alfcylphenol- formaldehyde resms. 
g asolines may also contain anti^ — - ^ 
methyl --Pent-— _ as 

azidophenol as well as. 

benz oylacetone. Mthou.h the gasolines are preferably 
.ead-free. gasolrnes contains tetraethyl lead or 

ran be employed where 
lead-containing compounds, can 

permitted by law. 

The present invention further provides a process for 
ch e preparation of a gasoline composition which comprises 

ddig an additrve concentrate according to the mventro 
t „ a gasoline. The present invention further provides 
Tethod of operating a spar,- ignition internal co^ust.on 
I ine which comprises introducing into the combustion 
chairs of said engine a gasoline composition accordrng 

to the present invention. 

. , nn be further understood from the 

The invention will be rurtne 

i QO Tn the examples the 
following illustrative examples. In 

various additives are designated as follows:- 
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hydrocarbyl 

<» 48 °" C °t in . «M - 1 ,00 to ,,300, 

poly ,oxyal k ylene, a.lnocarba^te (H - _ 1 . 

• t nra 480 is obtainaDic 
, ml3t ile material. OGA 

volatile m Chevron Chemical 

Oronite Additives division of the 

«OGA 499", obtainable from the same source 
Company. OGA iyy , „^„n v the 

as « 0 GA 480" is understood to contain essentially 

hvdrocarbyl poly (oxyalkylene) aminocarbamate . 
same hydrocarby P . lene mo noamine (PIB-CH 2 -NH 2 ) . 

(b) «PIBA" is polyisobutyiene 

-, « ,pTRl chain has a number 
in which the polyisobutyiene (PIB) cha 

•„v,i- (M) of approximately 1,000, 
average molecular weight (MJ or pp 

'^^Iv 50% w/w solution m 
in the form of an approximately 50 

. f PIB-CH-NH 2 . PIBA was obtained 
hydrocarbon solvent of PIB CH 2 N 2 

f om BASF A G . under the trade mark "Kerocom . 

I." i- a Polyisobutyiene 
^.poiyisobutenyl-X^-.ia.inoethane), in 
olyisobutylene chain has a number 
Light CO of approximately 1,000, in the 

• , p1v 55% w/w solution m xylene 
approximately ' 

polyisobutyiene ethylenediamine . 

, 4- flriu i _>j ' -N ' -dimethyl - 1 / ^ 
(d , -PiB-DAP" is N-polyisobutenyl N 

in which the polyisobutyiene chain 
diaminopropane, m whicn 

has a number average molecular weight (H.) ° 

. , lv x 000 in the form of an approximately 
approximately 1,000 

55 % w/w solution m xylene or jn p 
dimethyl -1,3 -diaminopropane. 

In the examples which follow, amounts of PIBA, 
i d PIB-DAP are .uoted as amounts of solution, and 

nt are ^ted these do not include 
where amounts of solvent are quoce 

the solvent in solution. 
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(e) .. ER27 " is a proprietary anti-corrosion additive 

„ rt„r the designation "ER27" from REChem 
obtained under tne aesxy 

A G of Bern, Switzerland. 

(f) '.. EP435 » is a proprietary ant i- corrosion and 
aeha , er additive obtained under the designate 

, „ R^-rri Switzerland. 

«EP43 5" from REChem A.G. of Bern, 

KvampISS 1-4 . 

.ntrates in accordance with tne 

Additive concentrates i 

t-p prepared by weighing the components into 
invention were prepared y 

• t- Vi«» order xylene (if required), PIBA, 
glass bottles m the order, xy o amDles 
and then OGA 480. The mixtures were shaken well. Samples 
n ■ rlear yellow additive concentrates were 
of the resulting clear yellow 

25 ml bottles and stored at 
then placed m sealed 25 ^ 



15 °C 



then piacea x» 

„f 20 °C ambient temperature (20 C) ana * 
temperatures of -20 C, amu messed 
Blrq aft er which stability was assessed 
°C for 6 weeks, arter 



°r for b wecrv^ , 

lually Comparative examples containing PIB--I* (A-*> 

PIB Y . DAP (E -H) were prepared and tested. Samples were 

A »fter testing to ensure there was no 
weighed before and after testi g 

* vn l 3 tiles Results are given m 
significant loss of volatiles. 



20 Table 1 . 



25 



X» T ahie 1 a pass rating (P» indicates that after 6 
weeks che additive concentrate refined ciear ^ and 
contained no .ore than X or a crystais. * *«1 » S 
indicates that after 6 weeKs phase separate had 
occurred or deposits had forced within the concentrate. 
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the additive 

As ca „ readily be observed. 

. „ ot the invention, containing PIB*. had 
concentrations ot the tempe ratures 
good borage stability at all 
investigated. The comparative examples containing 

c c of the comparative examples 
5 were only sta^e at 20 ^ ^ ^ 

containing PIB-EDA, only the addit 
and stored at -20 °C was stable. 

^^-^ „ , 0 that of Examples 1-4, 

in a similar procedure to that 

,,-n-h the invention 
_ r3fps in accordance with tne 
10 additive concentrates m inhibi tor, and 

. . ^ corrosion lnniDitoi, 

^iHnnally containing a con 
additionally combined 

ovamtll es containing a 

comparative examples 

,^Hvp (I- J) were prepared, 
corrosion/dehazer additive U u, 

* additive concentrates were 

The stabilities of the additi 

4-v, t- ^c,rribed for Examples 
, h in a similar manner to that descriDea 

15 rr e X c P hat the samples »ere assessed visually a.ter 

i nours 48 hours, V days and then every V days up to a 
24 hours, « f Ex ample 4 was 

ma ximum of 42 days. The concentrate 
again tested. Results are given in Table 2 . 
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o 

Id 



10 



15 



20 



flg ain. it can readily be seen that the addit^e 
concentrates of the invention had good storage stabil.ty 
over the full te m perature range, while the co.parat.ve 
examples were not stable. 
Example s 7-8 

In order to carry out dehazing testing, additive 

concentrates in accordance with the invention and 

corresponding comparative concentrates containing 

.ere dosed into unleaded gasoline containing no additives 

Tn* 98 ULG). ^ these tests additxve 
(base gasoline, 98 ula*j 

q_ ,- 0 additive concentrate 

concentrate Comp. K corresponds to additi 

Comp. I of Table 2, omitting additive «EP435» . 

A dehazing test was carried out on the resulting fuel 
blends using modified dehazing test ASTM DX094. In this 
test a fuel blend is considered to have acceptable 
performance if the water volume is within of its 

initial volume within 5 minutes, and the interface is 
dear (CL, with bubbles or a very slight fil. 
pass rating in this test elates to a 1.1 -ting 

D are qiven in Table 3, together with the 

D1094. Results are given 

fuel dosing treat rates. 
Table 3 









Example 
(fuel 
blend) 


Additive 
Concentrate 


Treat 
Rate 
(ppmw) 


Initial 
Vol 
(ml) 


Rating (Volume 
(ml) /interface/ 
separation) 


Pass/ 
Fail 


7 
8 

Comp . Li 
Comp . M 


4 
5 

Comp . K 
Comp . J 


500 
505 
490 
495 


20 
20 
20 
20 


20/0/CL 
20/0/CL 
20/4/CL 
20/0/CL 


P 
P 
F 
P 
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10 



15 



20 



25 



30 



i-hat the fuel blends 
T*ble 3 it can be seen that tne 
From Table wit hout need 

to the invention passed the test w 
accordxng to the ^ & dehazer 

of a dehazer additive, whxle xn 

dditive the comparative fuel blend (Comp. L) 
addxtxve the presence of 

teB t with an interface ratxng of 4 , the p 

- t the interface wxth lxght 
shred or scum being observed at the 

laC e extending into the water phase. 

n „ . Example 7 and the fuel blend of 
The fuel blend of Exampxe 
costive ^ l — suited to engine — 

inlet valve aep engine 

having 4 valves per cylinder *™ . » 

Toy ota Carina. Tne engine i. -It, pent m 3 ec 
and has a la^da sensor. and 
Be£or e coding pre .„eighed 
bastion chafers were cleaned and n P 
inlet valves and new spar* plugs fitted, a — 1 

■„„ filled with new engine oil. In 
„as fitted and the engine filled ^ 

. first Phase the engine was run ^ ^ 
period of !0. hours to huild up engine depo i 

n ^-f 940 seconds, witn edui 
comprised test cycie « ^ ^ ^ 

cycle comprising 50 dec eleration down to 

to 10 0Wh and -^t^el-rthe duration of 
60km/h. The gear was fxxed at 

the test. .^.--pd a nd the 

the engine was strxppea 
After this perxod, the eng 

• v, ^ i-o aive the IVD weight after the 
valves re-wexghed to gxve 

, 1 The engine was then re-assembled and run 

fuel. The eng ^ ^ condltlons 

fuel for a further perxod of 100 
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25 



10 



15 



20 



25 



Scribed above, completion, the fl ^^ 

(CU) performance, expressea 
removed . 

T2 Y"<-a 1JZ CC D. 

frrnl tests were carried 
combustion chamber deposit (CCD) 

cylinder, engine having « valves per cylinder 
Before commencing the tests, inlet parts 

■ k „„,r S were cleaned and new spark 
„alves and combustion chambers were 

„n filter was fitted and the engine 
plugs fitted, a new oil filter 

£il led with new engine oil ^ ^ ^ _ 

* T „e engine was run for per 
te .t procedure corresponding to that 
except that the Toyota 1 ^ engine was used in plac 
The Lcedes Ben, « !0 2 B engine specified in the CEC-F 
05 _ A - 9 3 procedure. ^ had 

upon completion of the test, 
, ed in the combustion chambers were extracted and 
formed in ^ (CCD) 

■ Vi ri to Qive the combustion chamber depos.t (CCD) 
weighed to give uue 

weight, expressed as mg/cylinder. 

Th e results are displayed in Table 4. It be 
h t L fuel blend in accordance with the invention 
Teir better than the comparative fuel blend in the 

^ in the IVD clean up test. 

CCD test, and m me 
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Table_4 




!0 



BSampiSi-JA^ wa3 subjected to a 

The fuel blend of Example . ^ ^ 
cotr osion test via a modified procedure 

D66 5 mod. , and engine testing. ^ the 

The modified corrosion ^ aC 

standard test 0*1- ™«> - that d o£ s hours. 

a „*ient temperature »0 -C, and over P 

^^ Mte in let valve cleanliness, an IVD 
In order to evaluate ^ ^ _ ^ , o utre 

Keep -clean test was c ^ carina having 

3S-FE engine taken from injected 

, j=r- The engine is muici f 
4 valves per cylinder. recirculation. 
(MPI) . h as a lambda sensor and e^aust ^ ^ ^ 

Be£ote commencing J • ■ ^ ^ 

combustion chambers ^ ^ engine , a 

lnle t valves and - ^^ tM engine £i lled with new 
new oil filter was fittea 

engine oil. ^ Qf 69 hours under a 

The engine was run to ^ CEC . F -05-A-93 , 

test procedure ^ _ ^ ln pla ce o, 

except that the Toyota 3S 
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»r.ified in the CEC-F- 
the M ercedes B- - - . differ from 

05-A-93 procedure, and t ^ compe nsate for the 

those specified in CEC-F- ^ pressure ) values 

diff erent BMEP (break mean ^ 3S „ 

achieved hy the Mercedes Ben, K 

FEen9ineS ' . of each cycle were: - 

The specific conditions of ^ 

time (sees) rpm 
Stage ^ idle 

30 26 
1300 

60 28 
1850 

120 30 
3000 

60 



1 

2 
3 
4 



20 



25 



30 



t st the engine was stripped 
Up on co mP letion of the e . . ^ ^ 

and the val ves re-wexghed to g 
(IVD) weight. 

Y^^^ 3 ^ throttle body iniected Vauxhall 
A pair of .1.. ttaot ^ ^ „ 

evaluate valve = tickin9 ' ^ £or 60 -11- around a 

xhe two cars were firs o£ 

£uel to remove any 

te st track on a bas ^ run around a 

pre vious additive. The-" ■ ^ ^ ^ ^ on 

additivated fuel, the car, ^ ^ ^ engine 

at -20°C I*/- * ° C > £OT circula tion. After this 

compartments open to improve ^ ^ ^ . 

the spark plugs wer corded in each 

H^EGMAOPAXSPECSXTS^S SPEC 
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average number o£ stuck open va!ves per car. 
Results are given in Table 5. 

Table 5 



Example 


Fuel 
Blend 


Test 


11 
12 
13 


8 
8 
8 


Corrosion, (ASTM 
D655 mod.) 
Toyota Keep 
Clean 

Vectra ® -20°C 



Units 



rating 

mg/valve (IVD) 

average no. of stuck 
valves /per car 



Value 



no rust 
7 

0.5 



The engine test results aem— 
in accordance witb tbe invention bave good P— 

ich respect to inlet valve deposits and valve strong. 
Gum is additive matter o £ !~ volatility tbat can not b 

~v, an ASTM D381. A vei-y 
off in tests such as Afiu 
evaporated oft in ^ . ratea of the 

attractive feature of the additive concentrates 

• < a their low gum content. For example, 
nrpsen t invention is their iuw y 

P . of Example 5, which was blended 

the additive concentrate of Example 

^ ^ of Fxample 8 , has a gum content ot 
into the fuel blend of Example 



I6mg/100ml 
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